concentration of 107 cells/ml, was incubated at room temperature for 1 h in HGG-coated dishes. The nonadherent cells were then removed and the plates were allowed to rest on ice for 15 rain. Under these conditions, the adherent cells were released and >80% were viable. This population was then investigated for surface characteristics and suppressive properties.
Antisera. Anti-Thy-1 serum was prepared and used as described before (1) . Anti-Ly-l.1, antiLy-2.1, anti-Ia k, and anti-Ia B sera were kindly donated by Dr. I. F. C. McKenzie, Austin Hospital, Melbourne, Australia (1) . Anti-I-J k and anti-I-J b sera were a generous gift of Dr. T. Tada, Chiba University, Chiba, Japan. For the anti-Ly sera, 10 ~ cells/ml were exposed to a 1:4 or 1:6 dilution, and for the anti-Ia sera, 25 × 106 cells/ml were exposed to a 1:10 dilution. Rabbit serum served as a source of complement. Rabbit anti-mouse Ig or rabbit anti-HGG antibodies were purified by passing hyperimmune serum through mouse Ig-or HGG-coated columns and subsequently eluting using 0.15 M glycine HC1 buffer at pH 2.2.
Cytotoxic Assays. Cytotoxic assays were performed on 5~Cr-labeled spleen cells as described elsewhere (1).
Cell Transfers. The various spleen cell preparations were injected intravenously into irradiated recipients. These were then given 100 ~g DNP-HGG intraperitoneally and their spleens were assayed 7 days later as described before (1, 3) .
Plaque-Forming Cell (PFC) Assays. These assays were performed using DNP-Fab-coated sheep erythrocytes as described before (1) .
Results
Spleen cells from CBA mice tolerized 7-14 days before with deaggregated HGG provide a source of suppressor T cells (3) . When these cells were mixed with HGG-primed spleen cells and DNP-Fla-primed spleen cells, and given to irradiated mice challenged with DNP-HGG, suppression of the anti-DNP PFC response was obtained (Table I) . When the HGG-tolerant spleen cells were fractionated first on rabbit anti-mouse, Ig-coated dishes and then on HGGcoated dishes, as detailed in Materials and Methods, the anti-DNP response was suppressed with as few as 3 x 10 ~ cells. This degree of suppression was comparable to that obtained with 3 x 107 unfractionated spleen cells. There was no significant enrichment of cells with suppressive activities when further separation of Ig--tolerant cells was performed with dishes coated with an irrelevant antigen (rabbit Ig) or with rabbit anti-HGG Ig (Table II) .
The suppressive activity of the enriched suppressor cells from HGG-tolerant CBA mice was abrogated by pretreatment with anti-Thy-1, anti-Ia k, anti-I-J k, and anti-Ly-2.1 sera and complement, but was not affected by anti-Ia', anti-/-jb, or anti-Ly-l.1 reagents (Table III) . More than 30% of the cells of the enriched population could be killed directly by the appropriate anti-I-J serum in the presence of complement. These reagents had no effect on the nonadherent cell population (Fig. 1 ).
Discussion
The method of Mage et al. (5), which allows the purification of Ig-cells from spleen, was successfully adapted to separate antigen-specific suppressor T cells. As determined by a functional assay, an enrichment of at least 100-fold was obtained by allowing the Ig-fraction of HGG-tolerant spleen cells to adhere to HGG-coated dishes (Table I ). The enrichment was specific since cells binding to an irrelevant antigen were not suppressive. Furthermore, the recovery of adherent cells was 8-10 times higher with HGG-coated dishes than with plates bearing other material (Table II) . By contrast, the cells not adhering to the HGG-coated dishes were not suppressive (Table I) . The results The enriched suppressor cells were Ig-and Thy-1 ÷, and therefore had the characteristic features of T lymphocytes. In addition, they were susceptible to anti-Ly-2.1, not to anti-Ly-l.1 serum, indicating that they belonged to the Ly-2,3 subset, as had been demonstrated before with unseparated cells (1) . As shown in Table HI , the enriched cells were sensitive to anti-Ia serum, and more specifically, to an antiserum specific for the I-J subregion gene product. They must therefore carry the Ia-4 determinant defined by the I-J subregion, a determinant also shown to be present on allotype (2) and carrier-primed (7) suppressor T cells. Finally, we were able to demonstrate directly the presence of the I-J subregion gene product as a cell surface component, since ~30% of the enriched cells, but none of the nonadherent cells, were killed by anti-l-J ~ serum and complement. These results are in agreement with data recently obtained by Okumura et al. (8) who enriched specific suppresser T cells from primed mice by adsorption to, and elution from antigen-coated Sephadex G-200 columns.
As HGG was used to coat dishes in our system, cells with Fc receptors (FcR) could have been removed along with HGG-specific cells. Furthermore, if suppressor cells bear FcR, their enrichment may not have been antigendependent, but rather FcR-dependent. We feel that this is unlikely for three reasons. First, the incubation in HGG-coated dishes was preceded by one in dishes coated with rabbit Ig (anti-mouse Ig) during which most FcR ÷ cells should have been removed. Secondly, recent functional studies on I-J + suppressor T cells indicated that these belonged to an FcR-subset (8) . Thirdly, it has been shown that the majority of FcR÷ T cells expressed Ia antigens controlled by genes in the I-A, I-C, S, and G regions of the major histocompatibility complex and that determinants controlled by loci in the I-J and I-E subregions were not detectable on FcR ÷ cells (9) . Taken together, these points argue against the possibility that our enrichment procedure is FcR-dependent. Some FcR + cells could, however, have escaped the first dish and might thus contami-nate our final population. They may indeed account for those non-/-J-bearing cells which were susceptible to anti-Ia sera (Fig. 1) .
The enrichment procedure described here should facilitate a variety of studies; for example, elucidation of the interactions between suppressor T cells and their targets, identification of factors with suppressive properties, and production of suppressor T-cell lines by cell hybridization techniques. Summary A simple method is described which allows antigen-specific suppressor T cells to be enriched by >100-fold. The enriched cells have the following characteristic markers: Ig-, Thy-1 +, Ly-l-, Ly-2,3 ÷, and I-J +. More than 30% of this population could be killed directly by an antiserum specific for the I-J subregion gene product in the presence of complement.
